




The present paper aims to demonstrate how second and third language learn-
ers make mental connections via word association tests. The following study 
was undertaken with students in Japan, who were studying English either as a 
second or third language. Following the present section, section 2 will analyze 
some of the most influential theories and models that influence the academic 
research on word patterns and vocabulary from authors like McCarthy, Carter 
and Aitchison. Section 3 will discuss different categories of the mental lexicon 
that are important for the subsequent analysis of the word association test. 
Section 4 will explain a word association survey conducted in Japan. It will 
provide background information on the context, the students and methodology, 
show the results of the survey, discuss the patterns of how students have made 
word associations and point out the possible contributions of the word associa-
tion tests to explain how learners are making mental links with words they have 
learnt. The synthesis presented in Section 5 will briefly recapitulate the charac-
teristic types from McCarthy and identify the role of phonological similarities 
between lower, intermediate and advanced students. Section 6 will present the 
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conclusion and recommendations resulting from the present study.
Section 2: The Mental Lexicon
Researchers such as McCarthy, Carter and Aitchison have explained the 
complexity of the use of the mental lexicon and interpreted it as a “human 
word store” that resembles a dictionary. However, the way learners categorize 
information doesn’t resemble an organized dictionary because the human mind 
often forms connections between words based on various elements, which is 
not always organized. Aitchison (1994) explains that the mental lexicon is like 
a juggler, as “it deals with semantic, syntactic and phonological information at 
the same time” (Aitchison 1994:197). Her interpretation puts emphasis on the 
large number of the aspects of words that have to be processed in order to suc-
cessfully make word connections.
In contrast to Aitchison, McCarthy (1990) explains the processes of the men-
tal lexicon based on the methods used to assists the input of information. He 
suggests that they are the distinct methodologies which could be explained by 
five different metaphors. McCarthy proposes that the mental lexicon can func-
tion as; dictionary, thesaurus, encyclopedia, library, and computer (McCarthy 
1990:34).
McCarthy (1990:35) explains that the dictionary metaphor focuses on words 
and meanings together with spelling, and information about word class, pro-
nunciation, etymology, and derivations. Information can be an alphabetical 
list and accessed quickly for the meaning. The thesaurus metaphor classifies 
information into semantic fields, providing a selection of closely related words 
from which to choose.  The encyclopedia metaphor carries historical, perceptual 
and social knowledge. The library metaphor updates and stores, information and 
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creates a quick path to the book needed.  The computer metaphor has process-
ing ability, complex storage, and virtually instant recall. It constantly updates 
and re-sorts data (McCarthy 1990:35). The way information is classified is dif-
ferent depending on how learners produce connections between the word, the 
meaning, the pronunciation, and extra information relating to that word which 
the learner may deem valuable.
However, nation (nation 1997, in Schmitt 2000) proposes that the meaning 
(s), the written form, the spoken form, the grammatical behavior, the colloca-
tions, the register, the associations, and the frequency of the word are needed 
in order to make associations. nation (Schmitt 2000) suggests that “each of the 
word-knowledge types is likely to be learned in a gradual manner, but some 
may develop later than others and at different rates” vocabulary acquisition is 
according to him an incremental phenomenon (Schmidt 2000:5). McCarthy’s 
(1990) dictionary metaphor and nations register of the word are similar as 
both theories explain the human lexicon based on the aspects of the words. The 
authors’ theories of the mental lexicon complement each other and show how 
each theory, regardless of having a different name,   is based on similar observa-
tions.
Section 3: Word Association Tests
Parallel to the theories that explain the mental lexicon, a number of methods 
have been designed over the years to help with the practical development of 
language acquisition. Schmitt (Schmitt and McCarthy 1997:199) suggests that 
there are various strategies that can be used that might affect the acquisition of 
language and help building language success. A popular method for this is word 
association tests or games. With word association, learners are given a list of 
random words, to which they have to respond with the first thing that comes to 
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mind. According to Meara (1983) these methods are generally used in second 
language vocabulary acquisition studies, to investigate the lexical connections 
L2 learners hold in their developing mental lexicons (Meara 1983:29). For 
McCarthy (1990), these games present a consistency in the responses of its 
participants which suggests the way that words are organized into semantically 
related families in the mind (McCarthy 1990:39).
Semantic Networks
Semantic networks are important criteria to analyze the word association test. 
For such a reason, the present section will explain the different categories of 
semantic networks which were used in the word association test applied in 
Japan.
The organization of words can resemble a giant spider web. In the middle of 
the web, is a topic, or theme surrounded by various words related to the word 
in the middle. Each word is attached to another, with a different meaning, or 
meanings linking it to another. Aitchison (1994) explains that the “mental 
lexicon is arranged on a systematic basis, and that words are likely to be well 
organized in the mind so that they can be located in a split second”. Words are 
organized not only based on how we learn them, but sometimes attached with a 
memory, which can make it easier to re-call that word, bearing resemblance to 
an encyclopedia (McCarthy 1990:41). McCarthy (1990) suggests that words are 
arranged like “bundles” of related words or illustrated as a web.
Word Webs
The imagery of webs, nets, lines or boxes paints a vivid picture of how every-
thing is connected.
 The mental lexicon is never static…not only do new words come from 
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in but information about existing words is added…this phenomenon is 
true of both L1 and L2 learners…webs and associations constantly shift 
and re-adjust; new connections are woven, and old ones strengthened 
(McCarthy 1990:42).
The problem with building word webs is that instant responses are uncommon 
and doesn’t necessarily suggest ordinary speech processes, also, the results may 
be modified significantly depending on the word in a group, rather than alone 
(Aitchison 1994:83). due to the intricate design of each individual, the mental 
lexicon can be influenced by various aspects of life, it is almost impossible to 
have just one response to a given word. Aitchison created categories with types 
of links to try and classify the word responses.
Figure 1: Types of link in the word web
Source: (Aitchison 1994:85)
These include co-ordination, collocation, superordination, and synonym.  Each 
of which are important in understanding the connections between words.
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Co-ordination
Co-ordination includes sets or clusters of words “together on the same level 
of detail such as salt and pepper; butterfly and moth, red, white, black, green” 
(Aitchison 1994:84). These co-ordinates are opposites in a group consisting 
of only 2 members, for example; black and white, hot and cold, tall and short, 
these words are likely opposite sets that are members of a larger group, these 
groups include various words that can be found together (Aitchison 1994:84).
Collocation
Collocations are words likely to be together, sets like “salt water” and “bright 
red,” are what Aitchison calls word sets (Aitchison 1994:84). McCarthy 
(1990) agrees that these collocations are “fundamental” in the study of 
vocabulary (McCarthy 1990:12) and He suggests that there is a relationship 
that exists between the words. This relationship “…is the marriage contract 
between words, some words are more firmly married to each other than oth-
ers” (McCarthy1990:12), having a stronger connection than others; McCarthy 
(1990) suggests that the connection between words like “blond hair” is stron-
ger than “brown hair”. He argues that blond usually refers to hair. However, 
“Brown” and “Hair” as individual words can blend with other words to make 
larger words (McCarthy 1990:12) such as; brown cow, brown boots, brown 
eyes, the variations are endless. Being able to make these connections shows a 
greater understanding of word connections.
Superordination
With so many connections between words it’s not so easy to simply forget 
words. Superordinates are words that needed a stimulus word in order to get 
the result; For example, insect was elicited by “butterfly”, and “colour” was a 
response to ‘red’ (Aitchison1994: 84). These prompts are helpful for students 
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who know the word but can’t remember it for some reason; this odd phenom-
enon can also be confused with mistakenly using the words that seem similar.
Synonymy
There are so many words in each language that seem very similar, or have the 
same meaning, it’s good to distinguish whether the synonym can be used as a 
direct substitute or not. Some examples of synonyms are; “sofa” and “couch”; 
“begin” and “start”; “gentle” and “soft”. However knowing how to use the cor-
rect words in context is important and can change the meaning of the sentence. 
In the second language acquisition this is often a problem since knowing the 
meanings of the word can be a challenge.
4. Word Association Survey
Contextual Challenges of the Survey’s Application
While some research has documented word association tests, there is scarcity 
of literature on this topic for the Japanese ELT context. For East Asian lan-
guages like Japanese, it is harder to make connections between phonology, 
orthography and meaning of a second language. This is partly due the different 
nature of their verbal and written communication, the use of different written 
symbols than the ones used in the West, and the restrictions of phonological 
sounds of the Japanese language which is based on a syllabic alphabet (Kess 
and Miyamoto 1997:8).
The phonetic formations which are basic for communication and can be divided 
into those related to orthography, phonetic patterns and the so called tip of the 
tongue, present different challenges for L2 English learners in Japan than those 
students in other countries.
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Orthography
orthography uses a written structure depending solely on the correct pronun-
ciation and correct spelling to determine a word. McCarthy explains that L2 
learners may distinguish a word by its orthographic and phonological shape, 
and they may remember that word based on having silent letters, words such 
as “womb, tomb, lamb”, or by having patterns like -ough words “tough, rough, 
laugh, though” (McCarthy 1990:36). Making these kinds of connections might 
be easier than making connections based on sound. These patterns make it 
easier to connect other words with similar patterns.
Phonological patterns
Sound can change the meaning of a word tremendously. Phonological patterns 
are based on how the word sounds and considers the learner’s ability to com-
prehend it and distinguish it from other similarly sounding words. “Word form 
sound structures, on the other hand are organized with similar sounding words 
closely linked, such as referee for refugee, reciprocal for rhetorical. This is use-
ful for word reciprocation. Hearers can compare candidates and find the best 
fit for what they have heard” (Aitchison 1994:224), providing they have a large 
enough vocabulary.
Japanese learners for example, have immense difficulty distinguishing between 
the letters as “L” and “R” and when distinguishing between certain English 
words such as; “light, bright, right” and “write and right” there is hardly any 
difference (Aitchison 1994:133) to them, and often causes confusion or misin-
terpretation. Problematic letters include B, R, S, L, and TH because the phono-
logical pattern requires a pitch and shape of the mouth that is not common in the 
learners mother tongue which can lead to a misunderstanding. In the Japanese 
context the pronunciation can alter the meaning of the sentence. For example; 
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“I’m sinking” (to descend), “I’m thinking” (to think), “Its light” (something is 
not heavy), “It’s bright (to shine bright).
‘Tip of the tongue’
native speakers have many advantages. If given the first and last syllables of a 
word in their native language can generally come up with a list of 3 or 4 words 
that match. McCarthy (1990) indicates that “when people have a word on the 
tip of their tongue”, they can usually verbalize a substantial amount of informa-
tion about the word, such as its features, and general shape, but not the actual 
word (McCarthy 1990:35). With this phenomenon, research proves that the 
“general shape” is the most important feature of the mental lexicon of L1 and 
L2 learners, which allows matching input to collected “patterns” and recovering 
particular items from certain models (McCarthy 1990:36).
now, the bathtub effect, (Figure 2) deals with the memory for words. Aitchison 
(1994) contends that for some, identifying the beginnings and ends of spe-
cific words is easier than the middle. It resembles a person lying in a bathtub 
(Aitchison 1994:134).
Speakers can identify the first and last 
syllables of words and take note to how 
many syllables the word contains to 
make a word (Aitchison 1994:134). 
McCarthy (1990) used the exercise 
below to illustrate the bathtub effect 
using words. Their methods are a nice 
blend of ideas.




The word association test was distributed to fifty Japanese students studying 
English whose goal is to attain near native level proficiency. of these fifty, only 
the results of four students were chosen; because their results showed a good 
range of background, experience and thought. These students were assigned 
alphabetical letters for privacy protection purposes, Student A, B, C, and d.
Student A is an L2 learner, and is considered a lower level. He is a first year uni-
versity student studying English intensively for seven months. He hopes one day 
to go abroad. Student B is an L2 learner. She has been abroad for work related 
workshops. She is in constant contact with native English speakers and is at an 
intermediate advanced level. Student C is an L3 learner, is a native Japanese 
speaker, has lived in Bolivia for numerous years. He has achieved near native 
level Spanish, and is at an intermediate English level. Student d is an L4 learn-
er, is a native Japanese speaker, has been abroad numerous time for pleasure. 
She speaks French fluently, and studies Italian and English in her free time.
While the students are of different levels of proficiency their results were 
unique, and they best illustrated the phenomenon that, in practice, the word test 
association does not obey the logic of level of language development given by 
the stereotypical categories of the lower, intermediate or advanced levels.
Methodology
In order to test the theories word associations amongst L1 and L2 learners, a 
survey was given to L2 and L3 Japanese learners in order to explore the rela-
tionship between word association and learners lexical development. A list of 
eight words was chosen based on the student’s level of proficiency.
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The instructions were to draw up a list of six to eight words to be used as 
stimuli in a simple word association test. The instructions were to vary the items 
used, include:
1. At least one grammar/function word. I used “At” and “They”.
2.  one or two items from the everyday physical environment I used 
“Bed” and “Couch”.
3.  A relatively uncommon or low-frequency word but one which your 
students will nonetheless know. I used “Fork”.
4.  A mix of word classes. I used the noun “Bali”, the adjective “pretty”, 
and the verb “eat”.
Data collection and organization
The procedure used for the present experiment included the distribution of a 
word association test to the class, asking them to write down the very first word 
or phrase that occurs to them when each item is heard, or read. The data was 
organized into an activity sheet titled “What are you thinking”. This visual was 
created to show the differences and similarities between low, intermediate and 
high level students. The information was gathered and the results were catego-
rized to see if any patters emerged from the responses (See Figure 2).
Discussion, Results, and Patterns
The word association test was given to low, intermediate and advanced level 
Japanese learners of English, who are practicing other languages. The partici-
pants’ age range of 19- 45years old who are studying English for the purpose of 
job advancement, course pre-requisite, and maintenance of proficiency. Before 
the actual test, a short demonstration was done as a class on how to make mind 
maps (Figure 3) and how to create connections between words.
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Then students were told to listen to the words and then write their first response 
as part of a class warm up activity. The activity was called “What are you think-
ing” (Appendix 1).
Results
The higher level students were student C and d. These are students, who have 
been abroad, and use English in their daily life for communication with for-
eigners for example; at their jobs, or in group activities with native English 
speakers. These students were able to make associations using idioms and col-
loquialisms.
Based on the results from the survey conducted (Table 2), student B who is an 
L2 learner, and at a lower intermediate level was able to associate couch and 
countryside. It could be that student B was phonologically trying to find some 
kind of commonality between the words. They were able to produce the connec-
tion between words like Couch – Countryside. Both words begin with the same 
letters Cou.  Aitchison (1994) suggests that word forms sound structures on the 
other hand are organized with similar sounding words closely linked, such as 
Table 1.  Categorization of Responses to the Word Association Survey.
Word Stimulus Co-ordination Collocation Superordination Synonym
At Somewhere
They
group of  
people
Bed Like a futon
Couch Like a sofa
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referee for refugee, reciprocal for rhetorical. This is useful for word reciproca-
tion where hearers can compare candidates and find the best fit for what they 
have heard (Aitchison 1994:224).
The lower level consisted of student A who hasn’t been abroad, whose vocabu-
lary isn’t as developed as others based on the sentence structure, and are only 
studying one language.  With student A, the word association was related to 
simple phrases such as; pretty woman, couch, medical, and eat dinner. The 
word association was based on vocabulary used daily. Whereas with the higher 
level students, were able to make more complex associations such as; They are 
friends, Bolivian, are running.  Student A was able to understand that ‘they’ is 
plural but was unable to make a sentence, hence the difference in levels.
Specific Challenges of the Words Included in the Survey
The word couch was difficult for a number of reasons. In the Japanese context, 
it is harder for learners to understand what it means and how this word differs 
from a sofa. Lower level students are not familiar with this word since it is not 
commonly used. However, higher level students (students C, and d) who have 
been exposed to more vocabulary, exhibit a better understanding of this word 
Table 2.  Students’ Responses to the Word Association Survey
Word AL2 (Low) BL2 (int.Ad). CL3 (Ad.) dL4
At Home The table the station My house
They Are Are friends Bolivian Are running
Bed Making go to bed. Time Take a nap
Couch Medical Countryside Potato Potato
Fork Knife Steak Knife Cake
Bali Tower Massage oil Trad. dance Plane
Pretty Woman Pink good Woman
Eat dinner apple more Ice-cream
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and can understand how to use it and why it differs from the word “sofa”.  In 
Japan there are many modern words that are borrowed from the English, but 
the context is not always used in a proper form. The word couch was mistaken 
for the name brand coach amongst lower students. Phonetically, they are quite 
similar; therefore a stimulus phrase “like a sofa” was used to elicit a response. 
However students A with a lower level of vocabulary was able to respond with 
the colloquial term “couch potato” displaying a higher word association than 
that of Student B and d, who weren’t able to make this connection. Though, it’s 
unclear as to what encouraged his response, it was surprising.
The word “Fork” was also a challenging word for Japanese in general due to 
the fact that L and R have no phonetic difference in the Japanese language. This 
word was confused with the word “Folk” for all levels. In the Japanese context 
it is hard to differentiate between the letters “L” and “R” and for this reason 
this word was mistaken time and time again regardless of the level or language 
experience of the student. Phonetically it was difficult due to the confusing 
sounds of “L” and “R” in Japanese phonetics. According to Aitchison (1994), 
different words require different levels of activation in order to be born: very 
frequently used words require relatively little to trigger them, while uncommon 
words were harder to arouse. Although details are somewhat obscure, some 
such recall mechanisms maybe necessary (Aitchison 1994: 207). All students 
needed a prompt, they kept asking if it was folk and in folk dancing. They 
needed clarification that a fork is used to eat with. After the prompt, all levels of 
students were easily able to associate this word with other utensils most com-
monly ‘knife’ or other foods like ‘cake’ or ‘steak’.
Analysts in the tradition of systemic linguistics such as Halliday and Sinclair 
represent the general view of those interested specifically in what we have 
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termed lexical collocation; that we choose lexical items from lexical sets rather 
as we choose types of grammatical items from grammatical systems to build 
up grammatical structures. Words are grouped into lexical sets as a series of 
semantically related options from which a coherent text can be constructed 
(Carter 1998:53). For example; fork knife spoon steak cake are a likely set. 
Specific sets of words can easily be grouped together and can allow the student 
to make other connections based on that one word as we saw in the results for 
fork. Also with the word Bali, the likely sets were Bali-Tower-Massage oil-
Traditional dance- Plane, all likely sets.
Word Association Test and the Construction of Mental Links
This word test suggests that students sometimes can not be categorized into the 
traditional levels of lower, intermediate or advanced. Student A of the lower 
level was able to produce the colloquial phrase “couch potato” when given the 
word association test. Therefore how information is processed and the connec-
tion between how words are made doesn’t depend on the level of the words but 
rather the students experience and exposure to the language. Student C who 
is an L3 learner was unable to recognize that the simple sentence “At station” 
needed the particle “the” in order for the sentence to make sense. At lower 
levels it is more acceptable to have this sort of sentence structure given the 
level, but at higher levels it is less acceptable. Word association can show how 
the thought development is advancing. Looking at the results, the level of the 
students didn’t really matter.
5. Synthesis
Characteristic types from McCarthy
In his book Vocabulary, McCarthy (1990) discusses the various ways of pro-
cessing information in relation of its stages of input, storage and retrieval. In 
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the input phase, the language is written in some way, storage keeps the infor-
mation have learned on hand for later usage, and in retrieval information can 
be called up when needed for use (McCarthy 1990:35). Based on the results 
from the word association done, there are some characteristics that relate to this 
section. There is a definite process in which the information is processed, but 
connections between words are random, as was demonstrated by words such as 
couch, and pretty. McCarthy (1990) talked about the bathtub effect (McCarthy 
1990:35) and how learners come up with words. While this was not directly 
researched by the word association, it was evident in some of the responses of 
students.
The importance of phonological similarities
It seems that phonological similarities playing an important role to a certain 
extent. Based on the results from the survey conducted, student B who is an 
L2 learner, and at a lower intermediate level was able to associate couch and 
countryside. It could be that student B was phonologically trying to find some 
kind of commonality between the words. Both words begin with the same three 
letters Cou. Aitchison (1994) suggests that word forms sound structures on the 
other hand are organized with similar sounding words closely linked, such as 
referee for refugee, reciprocal for rhetorical. This is useful for word reciproca-
tion. Hearers can compare candidates and find the best fit for what they have 
heard (Aitchison 1994:224).
6. Conclusion
Word association does not discriminate against a learner based on their level 
but it aims to focus on connections made between words. Whether these con-
nections classify learners as beginner, intermediate or advanced doesn’t relate 
to the learner’s level as displayed in the results in Figure 2. Word association 
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tests are important because it shows a broader range of theories and researchers 
such as Michael McCarthy, Ronald Carter and Jean Aitchison, and Paul nation 
who agree with them. Even though the names of the theories have changed 
from Aitchison’s human word store, to McCarthy’s five metaphors, to nations 
word knowledge types, the ideas of being connected by a semantic network 
still complements each other and provides useful information on word associa-
tion. These tests reveal the level of vocabulary the learner can associate to each 
word. Though useful, these tests can not inform the teacher about phonological 
similarities, done verbally. nor does it cater to individual learner styles. Further 
word association tests should probably be conducted one to one and consider 
the use of both verbal and written forms to cater to learning styles. Furthermore, 
specific research on the Japanese or Asian system of study needs to be docu-
mented in order to understand the depth of the Japanese mental lexicon which 
vary significantly from those in the West.
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Appendix 1: What are you thinking?
Thanks so much for your participation! 
Look at the list of words below.  
Write the first word that comes to mind! Don’t think, just write! 
1. At  _______________________ 
2. They _______________________ 
3. Bed _______________________ 
4. Couch _______________________ 
5. Fork _______________________ 
6. Bali  _______________________ 
7. Pretty  _______________________ 
8. Eat _______________________ 
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